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(57) ABSTRACT 

An IC Socket comprises a Socket body (13), a contact pin 
(14) with a contact portion (17) erected on the socket body 
(13) such that it is flexible toward the inside of the socket 
body (13), and a pressing member (15). The contact portion 
(17) has a contact face made by rounding a rectangular upper 
portion of the contact pin (14), thus minimizing an area of 
contact with the terminal (12) of a semiconductor package 
(11). 
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IC SOCKET 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to IC Sockets. 
2. Description of the Related Art 
There has been proposed an IC Socket having a plurality 

of contact pins for connection with the terminals of a 
Semiconductor package to test the electrical characteristics 
of the Semiconductor package. 

FIG. 2 shows a first example of a conventional IC socket 
with a contact pin in contact with the terminal of a Semi 
conductor package. FIG. 3 shows the contact pin of a Second 
conventional IC Socket in contact with the terminal of a 
Semiconductor package. 

In FIG. 2, a Semiconductor package 51 has a plurality of 
terminals 52. An IC socket body 53 has the corresponding 
number of metal contact pins 54 to the number of the 
terminals 52. Each contact pin 54 is provided at a position 
corresponding to the position of each terminal 52 Such that 
the contact portion 57 is brought into contact with the 
terminal 52 for connection to measuring equipment (not 
shown). A pressure member 55 is pressed downwardly by a 
pressing device (not shown) So as to press the terminal 52 
against the contact portion 57. The contact pin 54 has a 
substantially U-shaped form to provide flexibility and is 
provided in a groove 56 of the socket body 53 so that the 
contact portion 57 is flexible downwardly. 
Where a large amount of Solder or dust particles 

(hereinafter “solder”) is adhered to the back side of the 
terminal 52, the electrical contact between the terminal 52 
and the contact pin 54 becomes So poor that it becomes 
defective. The dust particles are usually wastes of mold 
resins and fillers. An excessive amount of Solder applied to 
the terminal 52 also causes poor contact. If there is a poor 
contact between the backside of the terminal 52 and the 
contact portion 57 of the contact pin 54, it is impossible to 
conduct appropriate test of the electrical characteristics of a 
Semiconductor package. 

Consequently, the contact portion 57 is provided with a 
first contact face 57a and a second contact face 57b So that 
when the terminal 52 is pressed against the contact pin 54, 
the first contact face 57a slides on the back side of the 
terminal 52 to wipe out the “solder” from the back side and 
then the second contact face 57b makes contact with the 
wiped and cleaned backside of the terminal 52. This makes 
a good electrical contact between the backside of the ter 
minal 52 and the contact portion 57 of the contact pin 54. 

In FIG. 3, the contact portion 57 of the contact pin 54 is 
provided with a plurality of triangular projections, forming 
a saw tooth configuration. 

Similarly to the first example, when the terminal 52 is 
pressed against the contact portion 57 of the contact pin 54, 
the projections of the contact portion 57 wipe the backside 
of the terminal 52 to remove the “solder” from the backside 
So that the tips of the projections are brought into contact 
with the cleaned backside of the terminal 52. This makes a 
good electrical contact between the backside of the terminal 
52 and the contact portion 57 of the contact pin 54. In 
addition, the “solder” removed from the backside is kept as 
remains 59 between the projections. 

In the above IC Sockets, however, the entire backside of 
the terminal 52 is wiped so that a large amount of “solder” 
is removed and Scattered, contaminating the Surrounding 
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atmosphere. In the above Second example, the “Solder” is 
kept between the projections as remains 59 so that when the 
amount of the remains 59 becomes large, the remains 59 fall 
out and spread to contaminate the Surrounding atmosphere. 

If the Surrounding atmosphere is contaminated, unex 
pected Short-circuitry, etc. occurs, making it impossible to 
test the electrical characteristics of the Semiconductor pack 
age. In addition, if the Semiconductor package or manufac 
turing equipment is contaminated, the manufactured Semi 
conductor package becomes defective, reducing the 
throughput or yield of the Semiconductor manufacturing 
proceSS. 

If a large amount of "Solder” accumulate on the contact 
portion 57 of the contact pin 54, the electrical contact 
between the backside of the terminal 52 and the contact 
portion 57 of the contact pin 54 is blocked. If the force to 
preSS the terminal 52 against the contact pin 54 is reduced So 
as to control the amount of “solder” removed by wiping, the 
contact pressure between the backside of the terminal 52 and 
the contact portion 57 of the contact pin 54 becomes too low 
to provide good contact. Where the “solder” adhered to the 
backside of the terminal 52 is waste of the mold resin or 
filler, the adhering power is So high that the waste is not 
removed by wiping. Consequently, the electrical contact 
between the backside of the terminal 52 and the contact 
portion 57 of the contact pin 54 is blocked. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to provide an 
IC Socket capable of removing a small amount of “solder” 
without contaminating the Surrounding atmosphere and 
eliminating poor contacts caused by an unsatisfactory con 
tact pressure between the backside of the terminal 52 and the 
contact portion 57 of the contact pin 54 or remains of 
“Solder' adhered to the backside of the terminal 52, thus 
making it possible to conduct appropriate test of the elec 
trical characteristics of a Semiconductor package. 

According to the invention there is provided an IC Socket 
which comprises a Socket body and a contact pin with a 
contact face Supported by the Socket body Such that it is 
flexible toward the inside of the socket body. The contact 
face is made by rounding an upper rectangular portion of the 
contact pin for contact with the terminal of a Semiconductor 
package. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a Sectional view of an IC Socket according to an 
embodiment of the invention; 

FIG. 2 is a sectional view of a conventional IC Socket; 
FIG. 3 is a side view of the contact pin of another 

conventional IC Socket; 
FIG. 4 is a perspective view of a contact portion of a 

contact pin for the IC socket of FIG. 1; 
FIG. 5 is a side view of the contact portion of FIG. 4; 
FIG. 6 is a sectional view taken along line B-B of FIG. 

5; 
FIG. 7 is a side view of a terminal of a semiconductor 

package; 
FIGS. 8(a)-(b) are sectional views of an area indicated by 

an arrow A in FIG. 1; 
FIGS. 9(a)-(c) are sectional views of an area indicated by 

an arrow A in FIG. 1; 
FIG. 10 is a side view of a contact pin of an IC socket 

according to a Second embodiment of the invention; 
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FIG. 11 is a side view of a contact pin of an IC socket 
according to a third embodiment of the invention; 

FIG. 12 is a sectional view taken along line C-C of FIG. 
11; 

FIG. 13 is a side view of a contact pin of an IC socket 
according to a fourth embodiment of the invention; and 

FIG. 14 is a sectional view taken along line D-D of FIG. 
13. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the invention will now be described with 
reference to the accompanying drawings. 

In FIGS. 1 and 4–7, a semiconductor package 11 has a 
plurality of terminals 12 which are made of a metal Such as 
aluminum, copper, brass, and an iron/nickel alloy. The 
Semiconductor package 11 is of the Surface mount type and 
made by soldering or bonding an IC or LSI chip (die) to a 
lead frame with the terminals 12 and then molding it with a 
resin or the like. The usual arrangements of the terminals 12 
include Small out-line package (SOP), single in-line package 
(SIP), dual in-line package (DIP), and quad flat package 
(QFP). 
An IC socket body 13 is made of a dielectric material, 

Such as a resin or ceramics, and has the corresponding 
number of contact pins 14 to the number of the terminals 12. 
Each contact pin 14 is made of a metal, Such as Steel, 
aluminum, copper, brass, or an iron/nickel alloy, and pro 
Vided at a position corresponding to the position of each 
terminal 12 so that the contact portion 17 is brought into 
electrical contact with the terminal 52. A pressure member 
15 is made of a dielectric material, Such as a resin or 
ceramics, and pressed downwardly by a pressing device (not 
shown) so that the backside of the terminal 12 is pressed 
against the contact portion 17 of the contact pin 14. 
The contact pins 14 of the socket body 13 are connected 

to measuring equipment (not shown) So that the contact 
portions 17, which are brought into contact with the termi 
nals 12 of the Semiconductor package 11, electrically con 
nect the terminals 12 and the measuring equipment for 
measurement of the electrical characteristics of the Semi 
conductor package 11. Such measurement of the electrical 
characteristics is made as the final or intermediate inspection 
or test of the Semiconductor package 11 in the manufactur 
ing process. 
As shown in FIGS. 4-6, each contact portion 17 is formed 

on the upper portion of a contact pin 14 So as to provide a 
contact face 17a made by rounding a rectangular face and a 
pair of Side faces 17b on opposite sides of the contact face 
17a. As shown in FIG. 1, each contact pin 14 is erected on 
the socket body 13 Such that it is flexible toward the inside 
of the socket body 13. 

In FIG. 7, the terminal 12 of the semiconductor package 
11 has Such a shape as shown and usually Solder plating for 
facilitating its mount on a printed circuit board or the like. 
The upper and lower horizontal faces 12a and 12b tend to 
collect dust particles, Such as waste of the mold resin or 
filler, or dust, while the lower curved and vertical faces 12c 
and 12d collect relatively few dust particles. In addition, 
usually, an increasing amount of Solder plating is applied 
toward the tip of the terminal 12 so that the amount of solder 
adhered to the lower curved and vertical faces 12c and 12d 
is less than that of the upper and lower horizontal faces 12a 
and 12b. 

The operation of the IC Socket will be described below. 
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4 
In FIG. 8(a), when the semiconductor package 11 is set in 

the IC Socket, the lower curved face 12c of each terminal 12 
is provided above the contact face 17a of the contact portion 
17 for each contact pin 14. 

In FIG. 8(b), when the pressing member 15 is moved 
downwardly, the terminal 12 is pressed downwardly so that 
the lower curved face 12c is pressed against the contact face 
17a of the contact portion 17. Since the contact face 17a is 
rounded, the vector force acting on the contact face 17a has 
a horizontal component. Consequently, the contact portion 
17 is pushed to the left so that the contact pin 14 is flexed 
to the left. 

In FIGS. 9(a)-(c), as the terminal 12 is pressed and moved 
downwardly, the contact pin 14 is flexed to the left, and the 
contact face 17a of the contact portion 17 makes contact 
with only the lower curved face 12c of the terminal 12. 
Consequently, the lower curved face 12c is wiped by the 
contact face 17a So that the “Solder' is removed from the 
lower curved face 12c. The area wiped by the contact face 
17a is only a portion of the lower curved face 12c or a very 
Small area. 
The area of contact between the lower curved face 12c 

and the contact face 17a is as Small as a point contact. AS 
shown in FIG. 6, however, the contact face 17a has a 
thickness So that, more precisely, the area is as narrow as a 
line contact. The contact between the lower curved face 12c 
and the contact face 17a is kept by the Spring force of the 
contact pin 14. 

According to this embodiment, the area of the terminal 12 
wiped by the contact face 17a of the contact pin 14 is only 
a portion of the lower curved face 12c and a very Small area. 
In addition, the lower curved face 12c has a Small amount of 
Solder and collects few dust particles Such as waste of the 
mold resin or filler, or dust. Consequently, the amount of 
“solder” removed by wiping is so small that the solder does 
not contaminate the Surrounding atmosphere or accumulate 
to block electrical contact between the contact face 17a and 
the lower curved face 12c. 

Since both the wiped area and the amount of removed 
Solder are Small, it is possible to increase the Spring force of 
the contact pin 14 to provide a Satisfactory contact preSSure 
between the lower curved face 12c and the contact face 17a. 
Since the lower curved face 12c collects few dust particles, 
Such as Sticky waste of the mold resin or filler, or dust, the 
electrical contact between the contact face 17a and the lower 
curved face 12c is not blocked by the dust particles which 
are not removed by wiping. 
The second embodiment of the invention will be 

described below. Like parts or components are given like 
reference numerals of the first embodiment and their 
description is omitted. 

In FIG. 10, the contact portion 17 of each contact pin 14 
is provided with an integrally formed stopper portion 17-1. 
When the semiconductor package 11 is set in the IC socket 
so that the lower curved portion 12c of each terminal 12 is 
provided above the contact face 17a of the contact portion 
17 for each contact pin 14, the terminal 12 is flanked by the 
stopper portion 17-1 and the pressing member 15. It is noted 
that the top face of the stopper portion 17-1 is made lower 
than the uppermost face of the contact portion 17. 
When the pressing member 15 is moved downwardly, the 

terminal 12 is pressed downwardly so that the lower curved 
face 12c is pressed against the contact face 17a of the 
contact portion 17. As the terminal 12 is further pressed 
downwardly, the contact pin 14 is flexed to the left. 

Since the lower curved face 12c receives an upward force 
from the contact face 17a and the front portion of the upper 
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face 12 receives a downward force from the pressing mem 
ber 15, the terminal 12 receives a bending moment. 
Consequently, the terminal 12 is bent in a clockwise direc 
tion at a point where it contacts the contact face 17a, moving 
the front portion downwardly. 
When the terminal 12 is further pressed downwardly, the 

lower horizontal face 12b is brought into contact with the top 
face of the stopper portion 17-1 so that its further bending is 
prevented. The range of bending of the terminal 12 is 
controlled by adjusting the height of the top face of the 
stopper portion 17-1. The plastic deformation of the terminal 
12 is prevented by keeping the above bending rage within 
the range of its elastic deformation. 

According to this Second embodiment, the contact portion 
17 is provided with the integrally formed stopper portion 
17-1, the top face of the stopper portion 17-1 is opposed to 
the bottom face of the pressing member 15, and the top face 
of the Stopper portion 17-1 is made lower than the uppermost 
face of the contact portion 17. Consequently, the lower 
horizontal face 12b of the downwardly pressed terminal 12 
is brought into contact with the top face of the Stopper 
portion 17-1 to prevent further bending of the terminal 12. 
Thus, it is possible to control the range of bending of the 
terminal 12 by adjusting the height of the top face of the 
Stopper portion 17-1. Accordingly, it is possible to prevent 
plastic deformation of the terminal 12 by keeping the 
bending rage of the terminal 12 within the range of its elastic 
deformation. 

The third embodiment of the invention will be described 
below, wherein like components are given like reference 
numerals of the first and Second embodiments and their 
description is omitted. 

In FIGS. 11 and 12, the contact portion 17 of each contact 
pin 14 is formed as shown by rounding a rectangular plate 
to provide a contact face 17a and a pair of side faces 17b. 
AS best shown in FIG. 12, the contact face 17a is also 
rounded in the thicknesswise direction So that only the 
uppermost point of the contact face 17a makes contact with 
the lower curved face 12c of the terminal 12, thus minimiz 
ing the contact area as Small as a point contact. 

According to this third embodiment, the contact face 17a 
of the contact portion 17 is rounded also in the thicknesswise 
direction So that the contact area between the contact face 
17a and the lower curved face 12c is as small as a point 
contact. Consequently, the wiping area on the terminal 12 is 
Smaller than those of the first and second embodiments. 
Thus, the amount of wiped solder is smaller than those of the 
first and Second embodiments, thus minimizing the atmo 
Spheric contamination by the Scattered Solder or the accu 
mulation of the wiped solder on the contact face 17a, which 
otherwise blocks the electrical contact between the contact 
face 17a and the lower curved face 12c. The contact area 
between the contact face 17a and the lower curved face 12c 
is So Small that it is possible to make the contact pressure per 
contact area Satisfactorily high without increasing So much 
the Spring force of the contact pin 14. 

The fourth embodiment of the invention will be described 
below, wherein like components are given like reference 
numerals of the above embodiments and their description is 
omitted. 

In FIGS. 13 and 14, the contact portion 17 of each contact 
pin 14 has a contact face 17a made by rounding a rectan 
gular plate in both widthwise and thickneSSwise directions 
and a pair of side faces 17b. As best shown in FIG. 14, the 
contact face 17a is tapered in the thicknesswise direction So 
that only the uppermost portion of the contact face 17a 
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6 
makes contact with the lower curved face 12c of the terminal 
12, thus minimizing the contact area as Small as a point 
COntact. 

According to this fourth embodiment, the contact face 
17a is tapered in the thicknesswise direction so that the 
contact area between the contact face 17a and the terminal 
12 is as Small as a point contact. Consequently, the wiped 
area of the terminal 12 is Smaller than those of the first, 
Second, and third embodiments. Thus, the amount of wiped 
Solder is Smaller than those of the first, Second, and third 
embodiments, minimizing the atmospheric contamination 
by the Scattered Solder or the accumulation or wiped Solder 
on the contact face 17a, which otherwise blocks the elec 
trical contact between the contact face 17a and the lower 
curved face 12c. The contact area between the contact face 
17a and the lower curved face 12c is So Small that it is 
possible to make the contact pressure per contact area 
Satisfactorily high without increasing So much the Spring 
force of the contact pin 14. 

It is noted that the present invention is not limited to the 
above illustrated embodiments but a variety of modifications 
are possible according to the Spirit of the invention and 
included in the Scope of the invention. 
AS has been described above, according to the invention, 

the IC Socket comprises a Socket body, a contact pin erected 
on the Socket body and is flexible to the inside of the Socket 
body, and a pressing member. The contact pin is provided 
with at the upper portion a contact portion which has a 
rectangular piece rounded for contact with the terminal of a 
Semiconductor package. Only a portion of the rounded 
contact face contacts and wipes the lower face of the 
terminal and the wiped area is very Small. In addition, the 
lower curved face has little solder plated and collects few 
dust particles Such as wastes of the mold resin and filler or 
dust. 

The amount of solder removed by wiping is so small that 
the removed Solder does not contaminate the Surrounding 
atmosphere or accumulate on the contact face to block an 
electrical contact between the contact face and the lower 
curved face. The Small wiping area and the Small amount of 
wiped Solder make it possible to increase the Spring force of 
the contact pin, thus providing a Satisfactorily high contact 
preSSure between the lower curved face and the contact face. 
The lower curved face collects few dust particles, Such as 
wastes of Sticky mold resin or filler, or dust, So that no dust 
particles prevent the establishment of a good electrical 
contact between the contact face and the lower curved face. 
What is claimed is: 
1. An IC Socket for a Semiconductor device having a 

package and at least one terminal extending outwardly from 
Said package, Said IC Socket comprising: 

(a) a Socket body; 
(b) at least one bar-type contact pin Standing upright on 

Said Socket body and having a contact portion at a top 
end thereof, Said contact pin being flexible toward a 
center of Said Socket body when Said terminal of Said 
Semiconductor device preSSes Said contact portion; and 

(c) a pressing member for pressing said terminal against 
Said contact portion; 

(d) said contact portion having a contact face made by 
rounding a rectangular upper portion of Said contact pin 
in a widthwise direction of Said rectangular upper 
portion for contact with a lower curved face of Said 
terminal of Said Semiconductor device. 

2. An IC Socket according to claim 1, wherein Said contact 
face is rounded also in a thicknesswise direction of Said 
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rectangular upper portion, thus further minimizing an area of 
contact with Said terminal of Said Semiconductor package. 

3. An IC Socket according to claim 1, wherein Said contact 
face is tapered in a thickneSSwise direction of Said rectan 
gular upper portion, thus further minimizing an area of 
contact with a terminal of a Semiconductor package. 

4. An IC Socket according to claim 1, wherein Said contact 
pin is provided with an integrally formed Stopper portion to 
prevent excessive bending of Said terminal of Said Semicon 
ductor package. 

5. An IC Socket according to claim 4, wherein Said Stopper 
portion has a top face made lower than an uppermost face of 
Said contact portion. 

6. An IC Socket for a Semiconductor device having a 
package and at least one terminal extending outwardly from 
Said package, Said IC Socket comprising: 

(b) a Socket body made of a dielectric material; 
(b) at least one bar-type contact pin made of a metal Strip 

and Standing upright on Said Socket body Such that it is 
flexible toward a center of said socket body when said 
terminal of Said Semiconductor device presses Said 
contact pin; and 

(c) a contact face made by rounding a rectangular upper 
portion of Said contact pin in a widthwise direction of 
Said rectangular upper portion, thus minimizing an area 
of contact with a lower curved face of said terminal of 
Said Semiconductor device. 
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7. An IC Socket according to claim 6, wherein Said contact 

face is rounded also in a thickneSSwise directions of Said 
rectangular upper portion, thus further minimizing an area of 
contact with Said terminal of Said Semiconductor package. 

8. An IC Socket according to claim 6, wherein Said contact 
face is tapered in a thickneSSwise direction of Said rectan 
gular upper portion, thus further minimizing an area of 
contact with Said terminal of Said Semiconductor package. 

9. An IC Socket according to claim 6, wherein Said contact 
pin is provided with an integrally formed Stopper portion to 
prevent excessive bending of Said terminal of Said Semicon 
ductor package. 

10. An IC socket according to claim 9, wherein said 
Stopper portion has a top face made lower than an uppermost 
point of Said contact face. 

11. An IC Socket according to claim 1, wherein Said 
contact pins are disposed outside Said package Such that they 
make contact with Said terminal of Said Semiconductor 
device. 

12. An IC Socket according to claim 6, wherein Said 
contact pins are disposed outside Said package Such that they 
make contact with Said terminal of Said Semiconductor 
device. 


